1 H NMR analysis performed with a Bruker Avance 300-MHz NMR spectrometer. SDS/DTAB (2 mM/8 mM) diluted in D 2 O at a pH level of 3 (DCl used to reduce the pH of solution). ZnCl 2 (0.1 mM) injected to a solution of L-Cys (0.12 mM) at a pH level of 7 in order to create Zn(Cys) 2 complex.
Differentiate Scanning Calorimetry (DSC): Calorimetric plots of miellar solutions obtained via a Nano calorimeter (N DSCII, Calorimetric Scientific Corporation, Model 6100-Moskow-Russia).
Denaturation of micellar scaffold, occurred via thermal titration (0-100 °C), contributes in thermal changes which is correspond to the non-covalent interactions and forces. ZnCl 2 /L-Cys (0.4 mg/0.5 mg) was added to SDS/DTAB solution (5 mM/25 mM) at low pH levels. The reaction mixture loaded to cell in order to undergoes thermal titration.
Isothermal Titration Calorimetry (ITC) experiments were performed using a VP-ITC ultrasensitive titration calorimeter (Nano-Cal, LLC, Northampton, and MA). ITC involving a reference cell and a sample cell placed in an adiabatic shell isolate system. The reference cell was loaded with degassed aqueous solution of SDS/DTAB (5 mM/25 mM), and sample cell was loaded with Zn(II)/L-Cys prepared at pH level of 3. ZnCl 2 /L-Cys (3 mM/4 mM) diluted in acetate buffer was injected by syringe into the sample cell. This process involved 30 injections, with 5 µl for the first injection fallowed by adding 10 µl for each subsequent sample. Each injection took 6 seconds which occurred totally at 3 minutes intervals. The heat generated from injection of Zn(Cys) 2 
Results

Nucleic Magnetic Resonance (NMR) analysis: 1 H NMR analysis indicates that addition of L-
Cys to a solution of Mn(II), Fe(III) and Cu(II) contributes to the formation of cystine, while Zn(II) creates a stable aromatic complex at a pH level of 7 (Fig. 1S) . Then, Zn/L-Cys complex appears as a suitable active center for enzyme mimic. The novel achievements in this approach motivated by the formation of Zn(Cys) 2 complex. Based on previous achievements, transition metals involving Mn, Fe and Cu are able to form thiol bonding at low pH levels 3, 4 . L-Cys has the great potential for formation of cystine in the presence of strong oxidant like Fe(III) 3 . Thiol bond formation would deshielded the CH and CH 2 as well as changing the splitting pattern [3] [4] [5] [6] [7] . Our results illustrate that Fe, Cu and Mn partially oxidized the L-Cys -SH group and create cystine at low pH levels. (Table 1S) . Scheme 1S Top: schematic images of micelle denaturation. Below: SDS/DTAB forms mixed micelle at low pH levels.
Isothermal Titration Calorimetry (ITC):
Isothermal Titration Calorimetry (ITC) illustrates the insertion of one Zn(Cys) 2 complex within each micelle, and the insertion occurred trough a exothermic enthalpy driven reaction ( Fig. S3 and table S3 ). (Fig. 4S, A) . Low pH decreases the repulsion forces between anionic charged head of SDS and leads toward aggregation which is in a good agreement with previous report (Fig. 4S, B) 8 . Aqueous mixture of SDS/DTAB forms a stable and homogeny micellar solution ( 
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Figure 5S dynamic radii of SDS/DTAB micelle in different pH values. Inset shows the changes of micelle's diameter in 0-10 pH values ranges.
In conclusion, micellar characterization introduced a water soluble scaffold which resist high temperatures and is capable of applying in wide ranges of pH values compared to the native CPO.
Using two types of surfactant involving cationic and anionic monomers provides a micellar scaffold with astonishing features such as thermal and pH resistance, and it open a new window toward the scaffold engineering.
